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ABSTRACT

This thesis provides an analysis of Tennessee residents' willingness to pay(WTP)
for an environmentally certified wood product. The first portion ofthe analysis is a
review ofthe available literature that has examined the WTP question. Examination of
these studies shows that nearly all demonstrate a positive WTP for certified products.

The remaining part ofthe literature review evaluates the additional costs of certification
on producers.

The next portion ofthe thesis reports on the results of a telephone survey of
Tennessee residents conducted in October/November 2000 by the University of
Termessee's Human Dimensions Lab. Following one factor descriptive analysis of

residents' willingness to purchase an environmentally certified wood product, probit
regression results with multiple factors are presented. The probit results are then used to
calculate WTP. What we found from our analysis is that the two variables that had the

most impact on predicting willingness to pay for the certified over the conventional

product were price and the view that environmental practices are an extremely important
characteristic of purchasing decisions.
Although other socioeconomic and demographic variables were tested for their
influence on willingness to buy, none were foimd to be statistically significant, therefore
not useful for predicting respondents' willingness to buy the certified product. Results of

probit analysis revealed that there are no income effects in WTP. Willingness to pay
estimates were calculated to represent the point at which respondents are indifferent
between the certified and the conventional good. For all the models analyzed, the

calculated WTP for the certified product was either at or below the price ofthe
conventional good. These findings are an indication that there is no premium for this
certified 2x4,which could have an impact on future decisions by Tennessee timber
owners to certify their forests.

For the wood products market as a whole, no premium for the certified 2x4 was

in evidence. However, some participants appear to be willing to pay more for a certified

wood product. These participants have been identified as females with some college
experience, around 45 years old, with an income of approximately $45,800, and have
indicated environmental practices are an extremely important characteristic of their wood

purchasing decisions. With this market segment,on average, the premium received by a
certified 2x4 stud was $0.63 more than the cost of a conventional 2x4 stud.
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CHAPTER I
INTRODUCTION

Over the last several decades, populations around the world have begun to express
their dissatisfaction with the status ofthe environment. Although environmental

awareness in the late 1960s and 1970s helped shape the events to come, it was not until
the 1980s that the media attention given to deforestation and forest fires helped bring into

public focus the conditions offorests. Views regarding deforestation ranged from
protecting the livelihood of native peoples to preserving nature. Environmental groups
campaigned for a boycott on all purchases oftropical forest products. This boycott was
more readily felt in Europe, where environmental groups have a strong presence and
society is more apt to participate and influence political decision-making(Vogt et. al.).

Recognizing that consumer behavior can be a powerful tool, these governments
responded by regulating and influencing the importation oftropical wood.
The 1992 United Nations Conference on Environment and Development

(UNCED)can be considered the watershed event for the environmental movement as a
whole. At the Rio Earth Summit,forestry issues such as sustainable forestry

management and forest products certification became part of the international political
scene. Certification is a process in which an assessment of the forest or timberland and
management systems is made to determine that a forest is managed in accordance with
sustainable and environmentally appropriate practices, while attempting to keep these

practices beneficial to society and economically viable.
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In a 1995 study conducted by the Society of American Foresters Council

(Heissenbuttel et al.), the primary objectives of certification programs were identified.
These objectives include; "increasing consumer awareness ofthe relationship ofthe
forest industry to the environment, to increase consumer acceptance and confidence, to

modify consumer behavior, to modify manufacturer behavior, to improve the earth's
environmental quality, to increase market share, to provide product differentiation, to

provide an objective audit ofthe management ofthe forest asset, to promote sustainable
forest management, and to demonstrate that forest management provides sustainable
economic, ecological, and social benefits". Meeting these objectives on an international

scale is made more difficult by the absence of market information regarding the true costs
of managing forests and forest products in a maimer consistent with certification, and
what consumers are willing to pay for certified products.

In the United States certification is carried out by various entities in the private
sector; the most widely recognized entity is the Forest Stewardship Council(FSC). Some
state and local governments provide incentives for certification programs. In California,

New York, New Jersey, and Arizona, the state and local governments have either
proposed or passed laws that require the use of products produced from a sustainable
management program (Heissenbuttel et. al. 1995).

Currently the US government has no active and specific national plan of

incentives to producers of certified wood products. There are, however, several programs
to facilitate private forestland owners in acquiring information about certification, as well

as incentives to help reconcile the additional costs involved in maintaining sustainable
forest management practices. The Natural Resource Conservation Service and the U.S.
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Forest Service (both USDA agencies), in collaboration with state environmental agencies,
provide technical assistance to forest owners. This assistance is generally in the form

information provided by the extension service. The US Fish and Wildlife Agency and

public cooperative forest protection programs provide indirect incentives through
government research, training and marketing information(Vogt et. al. 2000).

Due to the increased awareness and public support for enviroiunentally friendly
products, some retailers in the US have begim to question the origins oftheir products

and their suppliers. This is an important factor in the role of certification, for it is usually
at such retail stores that the consumer and the manufacturer of goods meet. A recent
example of a corporation's response to pressure from customers, shareholders,

environmental groups, employees and competitors is the case of Home Depot. Home
Depot is considered an important leader in the home improvement industry. It accounts

for $12 billion in sales, 75,000 employees, 340 stores and more than 5,000 suppliers
(Lober and Eisen, 1995). Home Depot has instituted a program to evaluate their products
and suppliers to demonstrate its support for environmental issues. One ofthese initiatives

involves the requirement that certain wood products they carry be certified by an

independent certification organization. Scientific Certification Systems(SCS). By its
strength in the market place and sizable market share. Home Depot has the ability to

leverage its suppliers, and induce others to follow the same path(Lober and Eisen, 1995).
The decision to certify forests in the United States, or to stock certified products
in a retail store, is difficult because there are many questions to be answered. How much

does certification cost and who will pay? Will certification drive up the cost of wood.
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will it affect demand, and how will it affect small businesses? How will certification be

standardized? The basic marketability of certification is in question.
Consumers have always used three key factors when making their purchasing
decisions: price, quality and function. The "greenness" of a product could be considered
a quality attribute when future consumer behavior is analyzed. The heightened level of

environmental awareness displayed by consumers today is an integral component of
forest certification and its role in marketing strategy. The main question that will be

addressed by this thesis is whether or not consumers in Tennessee are willing to pay a
premium to insure that their wood products come from sustainable forest management
practices. A survey of Tennessee residents could provide some general insight into how
much consumers as a whole are willing to pay and provide a general indication oftheir
commitment to environmental certification.

This thesis provides an analysis of Tennessee residents' willingness to pay(WTP)
for an environmentally certified wood product. The first portion ofthe analysis is a
review ofthe available literature that has examined the WTP question. Examination of

these studies shows that nearly all demonstrate a positive WTP for certified products.
Each study uses a form ofthe contingent valuation method to estimate WTP,yet most of

the researchers failed to follow the standard protocols for conducting a CV study. The
remaining part ofthe literature review evaluates the additional costs of certification on
producers.

The next portion ofthe thesis reports on the results of a telephone survey of
Tennessee residents conducted in October/November 2000 by the University of
Tennessee's Human Dimensions Lab. The survey was not solely designed for evaluation
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ofresidents' WTP for wood products; rather the main focus ofthe survey was on the

hunting and fishing activities oflicensed Tennessee sportsmen. Thus,the survey was not
a true random sample of Teimessee residents. We compare our specialized sample

against census data to evaluate the degree to which survey bias is a problem. Following

one factor descriptive analysis ofresidents' willingness to purchase an environmentally
certified wood product, probit regression results with multiple factors are presented. The
probit results are then used to calculate WTP. The thesis concludes with a review of
what was learned, and an outline for future research.

CHAPTER II

CRITIQUE OF CURRENT LITERATURE ON CERTIFIED
FOREST PRODUCTS

2.1

Introduction

This section is organized into two main categories for analysis and review. The
first category ofliterature will revolve around the consumer market for certified wood
products. Figures on past and current production and sales will be discussed to establish

the existence ofthe current market and its impact on the future ofthe industry. The main

focus ofthis section will cover studies done on consumer willingness to pay a premium
for certified products, the size ofthe market, and the beliefs of consumers towards the

effectiveness of certification. Due to their economic importance and influence, the
review ofthese studies on certification of wood products will center around three main
geographic regions: Europe, North America, and Australasian countries.
The second category to be reviewed will include the cost of certification and the

effects to producers of certified wood products. This will include the perspective of cost
to the consumer,the manufacturer, and the industry as a whole. The main focus in this

section is to document the fact that certification will raise the cost of producing wood
products. Once again, the analysis vvdll be centered on the three geographic regions
mentioned previously.

2.2

International Standardization Organization (ISO")

The future ofthe certified wood market will be highly influenced by legislation
that may govem any aspect ofthe production process. It is therefore important to
introduce the standardization movement that is currently being introduced on an

international level. The International Organization for Standardization (ISO)developed
two major programs for voluntary international management systems. These systems are:
the ISO 9000 Quality Management System(QMS),and more recently, the ISO 14001
Environmental Management System(EMS)(Ruddell and Stevens, 1998).

The ISO 14000 series is comprised oftwo basic types ofstandards: specification
and guidance standards, and cover all environmental aspects of an organization regardless
of its size. The ISO 14000 series encompasses the follovving six areas: environmental

management system, environmental performance evaluation, environmental auditing, life

cycle assessment, environmental labeling, and environmental aspects in product
standards (Ruddell and Stevens, 1998). The EMS series covers similar groimd to forest

management certification, but it does not specify forest management performance
standards and does not allow for an attachment ofa "green" label to products.
The ISO 14001 is a specification document that can be used for auditing and
certification purposes, and three commitments must be made within its fi-amework:

complying with laws and regulations, continuous improvement, and prevention of
pollution (Kiekens,2000). Approximately 0.5 percent ofthe world's forests(16 million
hectares) have been certified under the Forest Stewardship Council. Ofthat area, 75
percent is located in three countries: Sweden,Poland, and the United States. A recent
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survey conducted by the Canadian Pulp and Paper Association predicts that by the year
2003,69 million hectares will be brought under ISO 14001 certification (Kiekens, 2000).

2.3

Eco-Labeling

The debate over product labeling encompasses information and the processing
and use ofthat information by consumers, and centers on questions regarding how much

information to supply to them to facilitate effective choice decisions. Product labeling is
defined as "any policy instrument ofa government or other third party that somehow

regulates the presentation of product-specific information to consumers"(Teisl and Roe,
1998). This information can include such product characteristics as; price, taste,
nutrition, environmental impact, or elements surrounding the product's manufacturing

process. The economic justification for labeling programs is based on the premise of
market efficiency: as the flow ofinformation among market participants is impeded or as
information becomes costly, there occurs an erosion ofthat efficiency. By making this

information readily accessible to consumers, labeling can help circumvent such market
inefficiencies.

2.4

Consumer Willingness To Pay Studies

The whole concept of certification is based on the principle that society in general
believes such a process will provide some form of benefit. Willingness to pay for
certification implies that consumers are agreeable to paying a higher price or premium for

a forest product on the beliefthat in so doing; they are taking part in actual forest
conservation and protection efforts. Therefore willingness to pay is tied into the
environmental quality ofthe wood product, and how important that quality will be to the
consumer. The questions to be answered then become: who will benefit, will
certification work, and how much will consumers pay?

2.4:1 European Markets

The situation in European markets varies from that of other world markets in the

degree ofinterest currently placed on sustainable forest management practices. European
consumers, who have been traditionally known to be at the forefront ofenvironmental

issues, have placed pressure on their governments and industries to regulate their
practices. Attitudes there are now creating an impact on consumers and markets aroimd
the world, especially those in the US and tropical countries.

Rametsteiner(1999) analyzes the results of a FAIR' study conducted to measure
European attitudes towards forestry and an evaluation ofthe potential role of certification

in establishing the markets in these countries. Consumer surveys were conducted in
Germany, France, Italy and the United Kingdom,the four main consumer countries for

wood and wood products in the European Union,to assess general public attitudes
towards forestry, wood,and likely consumption behavior. Many ofthe international
studies analyzed in this literature review indicate that a majority ofEuropeans are
concerned about environmental issues. Results ofthe consumer survey suggest
'FAIR is the European Communities Agriculture and Fisheries Commission.
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Europeans in the countries surveyed have a negative impression ofthe current

environmental condition ofthe forests in both their countries and tropical countries. Of
the respondents, 80% state that industrial forestry is responsible for the current situation

oftropical forests^, while 75 to 80% ofthe population blame industrial pollution, traffic
and construction activities for the forestry situation in their home countries. Another

significant finding ofthe consumer survey indicates European consumers rank

environmental friendliness of a wood product less of a determining factor in their

purchasing decisions than other product attributes such as quality, durability, design,

material or sales price. According to the FAIR survey results^, only 20% ofthose
surveyed have an understanding ofthe concept of"sustainable forest management""^,
although 60% of consumers indicated a willingness to pay for a price premium for
certified forest products.

In a study conducted for the European Forest Institute, Rametsteiner et.al.(1999)
provide a more in-depth analysis ofthe consumer survey results to gauge potential
markets for certified forest products in Europe. Because Europe is the second largest

destination for forest products, about 27% of global inter-regional trade, consumption
attitudes there could create a global impact. Willingness to buy was found to have an

inverse relationship with price. As one would generally expect, willingness to buy
decreases as price increases. This is a simplified conclusion, without taking into account
^ The term "forest situation" in this context refers to respondents' beliefs that the forest area in their
countries is decreasing, species diversity is decreasing and the health of the forests is declining.

^ This "Forestry Wood Chain Survey"(carried out in a number of European countries), was conducted by a

task force charged with carrying out a Sustainable Forest Management-certification impact assessment and
analyzing the role of governments in SFM-certification for an EU FAIR project in 1999).

* The definition ofsustainable forest management used in the survey was;"The forest is being carefully
managed and less wood is cut than re-grows."
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the multitude of other factors affecting consumer-purchasing decisions, such as personal
preferences, tastes, attitudes towards environmental issues, and socio-demographic
characteristics.

2.4:2

North American Markets

In a study conducted by Ozanne and Vlosky (1997), survey respondents were
asked to disclose the amount they would be willing to pay for environmentally certified

wood products.^ These products include; 2 by 4 inch 8 foot stud, a ready to assemble
chair, a dining room set, a kitchen remodeling job, and a new home. The results ofthe
study indicate that the US consumer's willingness to pay for a certified wood product
varies depending on the item. Take the case of a 2 X 4 inch 8 foot stud with a base price

of$1 as an example. Ofthe respondents, 29% revealed they would not be willing to pay
a premium for a certified version ofthis product. However,28% ofthe respondents

would pay 10% more ($1.10),26% would pay 25% more ($1.25),9% would pay 50%
more ($1.50), and 8% would pay more than 50%(more than $1.50)for this

environmentally certified stud. The respondents for this survey were presented with a
multiple-choice type of question, and told to mark the box that indicated their willingness
to pay for the environmentally certified version ofthe product presented. The limitations

ofthis study lie in its inability to reflect the consumer behavior of the US population as a

^ In this study, environmental certification was defined as follows "environmental certification means that
the forests from which the wood comes are managed in a sustainable manner and that the trees are
harvested in an environmentally sound manner".
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whole. The sample population drawn for this survey was limited to a small segment of

the American public: adult homeowners with incomes of$30,000 or more.^
In a 1993 Purdue University study, results indicate 68% of consumers would be

willing to pay more for furniture made of wood products generated from North American
forests involved in sustainable management practices. Furthermore, consumers are
willing to spend on average 5 to 10% more on "green" products as compared to non-

green products. Also found in this study was that 19% of consumers with relatively high
incomes claim they are willing to pay more for certified wood products (Winterhalter and
Cassens, 1994).

The methodology for the Purdue University study involved a sampling of 1200

affluent consumers nationwide. These specific consumers were targeted for the survey
for it is the general belief that an affluent consumer is the kind of individual who
possesses the means to make significant purchases of high quality wood products. The

American Demographic Association defines an affluent consumer as having a single or
dual income of$50,000 a year or greater annually (Ambry, 1989, as cited in Winterhalter
and Cassens, 1994).

To ascertain whether a viable market exists for certified wood products in the
British Columbia home improvement market, 300 customers from three cities were

surveyed (Forsyth, et. al. 1999). The study focused on five demographic characteristics:

gender, place of residence (urban versus rural), age,income, and market segment
(consumer versus professional). The authors identify the consumer segment as customers

® The survey was attempting to target the affluent American homeowner who has the means to purchase
high quality wood products.
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who purchase products for the maintenance, repair, and home improvement, while the

professional segment represents paid professionals who purchase products for contractual
work. Study findings show that the variables for age,income, and market segment did
not indicate any relationship to decisions on purchasing certified wood products.
When compared to responses from male respondents,female interviewees gave
greater importance to environmental product attributes when buying wood products,

expressed a willingness to pay more for certified wood products. Female respondents
generally gave greater consideration to the environmental impact of buying a wood
product. When comparing urban to rural interviewees, those living in urban areas
seemed to place a greater importance on the product's environmental attributes when
buying wood products, expressed a willingness to pay more for certified wood products,
and participated more in boycotting home improvement products(both wood and nonwood).

This study does not identify what criteria was used to define certified wood
products, so there is no clear indication that respondents understood the concept of
certification. When inquiring about a customer's willingness to pay, respondents were
asked if they would pay at the same level, 5%,10% and more than 10% for a certified

versus a non-certified wood product. The product itself was not identified, making it
difficult to demonstrate that the customers understood the implications oftheir responses.
A survey of consumers and manufacturers conducted in Honduras

indicates that stated willingness to pay for certification increases the further one gets
from the forest in the market chain (Vlosky, et. al., 1999). For example,26% of primary
manufacturer respondents said they would pay a premium for certification, compared to
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the 45 % of secondary manufacturer respondents, and 79% of consumers would be
willing to pay a premium. Also, it was discovered that consumers are willing to pay
considerably higher percentage premiiuns than those the manufacturers are willing to

pay. Of all the surveyed manufacturers,95% would pay between 1% and 5% more for
certified raw materials, while consumers would pay 12.5% more depending on the
product being offered (Vlosky, et. al., 1999).

2.4:3

Australasian and Other Markets

In a study conducted by Ozanne et. al.(1999), a broad cross-section ofthe New
Zealand population was surveyed. The results indicate were broken down into three main

respondent groups: retailers, architects and consumers. The participants of the consumer
respondent group were asked to evaluate their willingness to pay different price

premiums for a number of products that had different base prices. Both the retailer and
architect respondent groups were asked to evaluate what they perceived as their

customers' willingness to pay different price premiums for different wood products.
Retailers were asked about clear wood for shelving and outdoor furniture set, while
architects were asked about wood used in the kitchen and wood in a new home.

The results ofthe survey indicated that in general, consumers were more inclined
to pay a premium for certain certified wood products than architects and retailers
believed they would. Architects almost always underestimated their customers'

wdllingness to pay for certified wood products when compared to the results of the
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consumer survey. The results for the retailer respondents group are not that easy to
generalize. (These results are displayed in Table 2-1).
The authors state that New Zealand consumers "display an activist personal

response to environmental issues." That is, the positive perception of consumers towards
environmental issues can be used in promoting certification as an effective marketing
tool. Another important aspect ofthis survey is that it looked at the preferred choice for
an environmental certifier. Both architects and consumers viewed an environmental

NGO as their preferred choice, while retailers indicated a third-party certification
organization would be more trustworthy. The organization trusted least by all three
respondent groups was the wood products industry. This is an indication that selfcertification by the forest industry might not be accepted in the market, which has

implications in viewing certification as a business strategy. The authors attempted to
distinguish whether certification offorest management practices is an isolated concern
for respondents, or part of a larger trend towards increased environmental awareness in
New Zealand society.

The majority of wood exported from Southeast Asia flows into the plywood
markets in Japan and the developing economies of Southeast Asia. Countries such as

Malaysia and Indonesia have wood markets that rely heavily on exports. Currently, the

concept of a "green" consumer is not a part of Southeast Asia markets, including Japan
(Ostermeier, 1995). According to Ostermeier, there is little or no current demand in Asia
for certified timber in its commodity wood markets. Should there be a dramatic increase

in the demand for certified timber products in the targeted export markets, the impact of
certification in this region would change. When analyzing potential growth in the Asian
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Table 2-1.

Willingness to Pay: New Zealand Study

Percentage of Respondents
Average

Unwilling

Will pay a

Will pay a

Premium

to pay any

10%

25%

50%

more than

premium

premium

premium

premium

50%

(% of base)

Will pay a

Will pay

CLEAR WOOD FOR SHELVING

1 Consumers

22.3

21.7

25.5

31.2

11.5

10.2

Retailers

14.5

40.0

20.0

30.0

10.0

0.0

OUTDOOR FURNITURE SET
Consumers

16.5

32.1

32.1

20.5

11.5

3.8

Retailers

15.7

33.3

33.3

19.0

9.5

4.8

WOOD USED IN KITCHEN
Consumers

18.4

25.5

39.5

15.3

12.7

7.0

Architects

15.7

23.8

45.2

19.0

7.1

4.8

WOOD IN A NEW HOME
Consumers

21.1

25.6

30.8

20.5

10.3

12.8

Architects

14.3

20.9

51.2

20.9

2.3

4.7
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certified wood products market, attention must be paid to the traditional, cultural,

economic, political, and institutional forces that influence market activity.
A general lack of awareness about certification ran through all the groups that

participated in the survey. Overall, consumers had the lowest level of awareness(90.5%
ofrespondents were unaware of certification), while 25% of government officials were

found to be unaware of certification. The concept of certification was explained to each
interviewee prior to additional questions on certification being asked. An interesting

finding in the survey indicated consumers believe product quality should be even higher
to the non-certified altemative if a premium is to be paid (Vlosky, et. al., 1999).
Consumers equate quality with certification, and the belief is that if certification occurs,

quality will follow. Consumers are focusing on the product itself and not on the process
ofcertification, thus embedding one characteristic within another.

2.4:4 Analysis of WTP Studies

In most ofthe aforementioned studies, there has been emphasis placed on
defining certification and sustainable forestry management practices, but the wood

products themselves were defined only in terms oftheir prices. The majority ofthese
studies provide little evidence to support whether or not respondents had a clear and
complete understanding ofthe process of certification. There is also little evidence

indicating consumers' understanding ofthe concept of certification as it relates to

sustainable management practices, and the attitude of consumers to the industry as a
whole. Ofthe studies that attempted to define certification to those participating in the
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surveys, different definitions or descriptions of certification were used. A lack of
uniform definitions might have an impact on the results.

With these study results it is difficult to ascertain the statistical relationship of
consumers' willingness to pay with other socioeconomic characteristics. Educational
levels, income, age, and attitudes towards environmental practices could have a

significant impact on consumers' willingness and ability to pay for certified wood
products. In some ofthe literature reviewed, there was a gap in this information. While
most gave some data on gender and income,there was no clear link to how this might
have affected the results. The exception comes from the Forsyth et. al. study ofthe
British Columbia home improvement market where it was found that females
demonstrated a greater WTP than males.

The National Oceanic and Atmospheric Administration(NCAA)outlines a set of

guidelines for using contingent valuation methods(CVM)which have been adopted on a
wide scale by CVM researchers. The follovving is a list ofthe major guidelines that have
been generally violated in the aforementioned studies (Carson et. al., 1994):
(1)

The valuation question should be posed as a dichotomous choice(a "take-it-or
-leave-it" scenario).

(2)

The product used in the survey must be accurately defined so as to be
completely understood by respondents.

(3)

When eliciting willingness to pay, respondents should be reminded of budget
constraints.
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(4)

Respondents should be presented with information on substitute commodities,
such as other comparable natural resources, and this information should be
given directly prior to the main valuation question.

(5)

There needs to be a set offollow-up questions to help interpret the responses
given to the willingness to pay question.

Only one ofthe studies mentioned budget constraints or suggested respondents
were presented with substitute commodities for the certified wood products used in the

comparisons to other goods. A dichotomous choice question was not used, leading to a
large variance in the estimation of willingness to pay by respondents, ranging from as
low as 5% to as high as 79% willingness to pay more for a certified wood product.
Lastly, little attempt was made to deliver follow-up questions for willingness to pay

responses, which would enable an interpretation ofthe reasons for consumer purchasingdecisions regarding certified wood products.

The literature involving willingness to pay from the consumer segment has

provided conflicting views, making it difficult for industry producers to adequately gauge
the implications of certification in the wood products market. Estimates of market size

and consumer willingness to pay for certified products have encompassed a wide range of
figures. The majority ofthe authors agree on one point: there is a need to conduct more
research in this field.
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2.5

Production of Certified Products in the United States

In the US over the past few years, there has been a slow but steady increase in the
number of firms entering the certified wood products market. This in itself could be an

indication of a growth in the demand for certified wood products. The current trend in
the market is towards the use of domestic rather than imported sources of certified wood.
In a study conducted by Merry and Carter(1997), results indicate that 86% ofthe firms

in operation for over 15 years have begun selling certified products within the last four
years. Ofthe new firms entering the market, 92% purchased from domestic sources,

while all ofthe fums who have been in the certified wood market for five or more years
used international sources. In terms of change in sales volume over previous years,63%
of merchants reported an increase in their sales ofcertified wood products. The size of
the increase ranged from 0% to over 15%, and was evenly spread. Ofthese merchants,
23% reported a constant volume in sales, 13% reported a decrease in sales, and 97%
reported they expect to increase sales oftheir certified wood products(Merry and Carter,
1997).

In the United States, there were 11 certified producers as of 1998, accounting for

approximately 648,000 hectares of certified forest area. In a study by Carter and Merry
(1998),the certified products market appears to be relatively stable due to the older,

established firms currently participating in that market. These firms are predominately
family or privately owned, comprising 70% of the total firms. Under sole proprietorship
are 17% of firms, with 7% being partnership ventures and 3% publicly owned
corporations. In general these firms produce and sell a vdde variety of certified products.

Ofthe merchants who were surveyed, a product profile was compiled. The product
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profile is described as follows (the percentages reflect how many merchants carry the
specific certified wood product): 40% rough lumber,27% flooring, 23% surfaced twosides (S2S),20% wholesale furniture, 10% surfaced four-sides(S4S), 10% veneer, 7%
retail furniture, 7% handicrafts, and 7% plywood.

2.6

Costs of Certification

While conservation groups have been actively promoting certification, they have
generally left vmanswered the question of who will cany the burden of paying for
certification. Of great importance to consumers and producers are management costs and
the potential market implications ofadopting a certification process. Two basic costs are

associated with this process: direct and indirect costs. Direct costs include the application

for certification, initial inspection, annual auditing, and fixed fees such as royalties^.
Indirect costs cover incremental costs ofimproved forest management practices (Carter

and Merry, 1998). To date there have been no studies conducted that could quantify
indirect costs ofcertification in the United States. However, as a generalization indirect
costs of certification would most likely be attributed to one ofthe following six

categories:(1)costs due to set-asides^,(2)increased harvesting and silvicultural costs,(3)
costs arising from different distributions of costs and benefits over time,(4)costs arising
from lower harvest volumes per hectare,(5)costs arising from increased planning and
monitoring, and (6)costs arising from the selection or maintenance oftargeted species or

'
The authors do not explain the concept ofroyalties as fixed fees, nor do they address the question of who
receives these payments.

'Set-asides are the lands taken out of production and placed into a conservation program.
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ecosystems(Simula 1996, as cited in Carter and Merry 1998). Size, volume, nature of

each forest ecosystem, and the operation itself are also important factors determining the
costs of certification.

One problem that is not addressed in the current literature involves chain of
custody costs. There have been no studies to estimate what would be the total cost of

certification of a wood product from its origins to the retail shelf. Many ofthe studies

that have been done in the past focus on increments ofthe chain of custody process;

forest level certification, production costs or inspection costs. The only real proof offered
by these studies indicates that certification will certainly cost more.

2.6:1 European Markets

Reliable data on direct costs of certification in Europe are rather limited due to

confidentiality of commercial data. However,in a recent report published for the Forest
Certification Advisory Group ofthe European Commission,a generalization of direct
cost of certification was given. There is a broad range of estimates for certification on a

per-hectare basis: $0.30 - $1.00 per hectare per year in tropical forests(Bass, 1997).
These costs vary for the following reasons: large operations are able to spread the fixed
costs of certification over larger areas and volumes, increasing competition can reduce
costs, and the costs of certifying a complex and remote forest may be different than those
of a uniform plantation near a pulp mill.

In a study conducted by the European Forest Institute (Rametsteiner et. al., 1999),
results indicated that German forest experts derived what they considered to be

acceptable average direct costs for certification. This cost ranges from 1.18 DM per
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hectare for an annual audit to 6.10 DM per hectare for an initial certification inspection.
This translates into a range of$0,524 to $2,709 in US dollars.
The manufacturers are divided into forest owners and forest industries. From the

manufacturers perspective, forest owners and the forest industry survey results indicated

certification was viewed as a potentially beneficial system. Cost, however, is probably
the biggest obstacle and deterrent to widespread adoption of wood certification.

Historically private forest owners either operate on very low margins or lose money from

their forests. So in essence higher costs of production associated with required change in
forest management practices could prevent private forest owners from certifying their
forests, unless the price premium on certified wood products is sufficient to offset costs.
Small and medium sized sawmills, for example, would not find additional costs of
certification acceptable unless certification could increase market access for their

products. Results ofthe survey illustrate that the forest owners will most likely bear all

the costs of certification due to the fact that "costs ofimplementing the chain ofcustody
for certified timber and of segregating certified from non-certified materials in the forest

industry, are unlikely to be passed on to customers"(Rametsteiner et.al. 1998).'
For Rametsteiner's preceding statement to be true, the assumption would have to

be made that the price elasticity of demand for certified wood products is perfectly
inelastic. Only in this scenario would producers and suppliers bear the brunt ofthe
additional costs, for regardless ofthe shifts in the supply curve, demand remains constant

'The truth of Rametsteiner's statement is refuted in much ofthe literature cited in this paper, where it is

shown through various studies that consumers are willing to pay a premium for certified wood products. So
in essence at least some portion ofthe certification costs can be passed on to consumers.
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at a given price. The existence of a perfectly inelastic demand curve is highly unlikely.
The most probable situation would involve consumers and producers both sharing
portions ofthese additional costs. The proportions that each would have to pay would
depend on the slopes ofthe demand and supply curves.

According to an annual market review released by the ECE/FAO,the fears of

additional costs are the main restriction on an increase in the supply of certified forest
products in the European markets. Based on a survey conducted in Finland, United

Kingdom and Germany,66% of sawmill owners thought they would have to absorb

additional material costs'". For the pulp and paper producers and buyers, however,the
general belief was that they could pass on additional costs to consumers. The share of

raw material cost in the final product price is 60% in the sawmill industry versus 30% in
the pulp and paper industry. This translates into higher costs for the consumer because

the sawmill industry would have to charge 3% more for sawnwood and the paper industry
would have to charge 0.5% more for their products(Rametsteiner, as cited in ECE/FAO
1999).

Throughout Europe, small woodland owners remain skeptical about certification,
especially the FSC model(Lindstrom et. al., 1999). Few private owners want outside

influences on their decision-making. There are about 12 million private forest owners in
Europe, and the average size ofa woodlot is only 8.5 hectares. This group accounts for
ownership of approximately 60 percent oftotal forest area in Scandinavia and the United

Kingdom. Without their participation, a viable certification system could not be created.

The share ofraw material cost in the fmal product price is 60% in the sawmill industry. Sawmill owners
feel the price of their raw materials will increase if some ofthese raw materials will be certified.
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The attitudes ofthese private forest owners towards certification are based on

underlying feelings and values. Although ecological considerations such as protection of
landscape and wildlife are given high priority, economic considerations were rated the

most important issue. Based on their current knowledge,forest landowners perceive

forest certification as a threat. In a recent survey, these landowners indicated that they
did not anticipate certification would bring them many benefits, and would that

certification would be viable only if it increased timber prices(Lindstrom et. al., 1999).
Most forest landowners would invest no more than 2% of their timber income to meet

the direct costs associated with certification, while half ofthose surveyed indicated they
were unwilling to finance direct costs at all. Indirect costs resulting firom necessary
management changes were found to be slightly more acceptable, but only a very small
number offorest landowners were willing to pay even 5% oftheir current timber income
towards those indirect costs.

2.6:2

North American Markets

According to a study conducted by Merry and Carter(1997),there is an absence

of accurate estimates on the costs associated with the certification requirements. These

costs will vary greatly between sites, and must be recaptured through higher product
prices in the long run, thus insuring the success ofthe certification venture. "Green"

premiums commonly refer to these higher per unit product prices caused by the
additional costs of certification.
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An example ofthese additional costs is given by Cabarle and Elliot, 1994 (as
cited in Merry and Carter, 1997) who estimate that the direct costs relative to initial

inspection costs of certification in tropical countries will range between $0.30 to $1.00

per hectare, thus translating into higher costs for these products when they are imported
into the United States. In contrast. Carter and Merry(1998)break dovm the costs into
large and small producers. Large producers are those producing in an area of over 20,000

hectares, while for small producers production centers around 200 hectares. Large
producer costs range from S0.016 to $0.20 per hectare. Small producers face costs that
may escalate from $2.00 per hectare. Here too the costs reflect a forest level certification
cost, without a direct translation to how consumers will see these additional costs in

product prices. A direct analysis of production costs would involve collecting data on the
indirect costs mentioned previously.

In a joumal article describing forest certification and its role in marketing
strategy, Hansen(1997)concludes that additional certification costs(those reflecting
inspections costs), have not had a significant impact on the profitability for producers to
date. This is because producers have as of yet not been faced with significant
modifications oftheir forest management practices. Should major changes be required,
fixed costs related with certification would make it potentially too costly for small

landowners to compete. For an estimate of certification costs, Hansen cites the example
of US producer Collins Pine. For their two certified forests of 100,000 acres each, direct
costs for certification ranged from $0.40 to $0.50 per acre for the first evaluation, and
ranged from $0.04 to $0.06 per acre for the annual audit. These costs reflect the
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inspection costs, and do not give an accurate measure of what Collins Pine would pay in
additional production costs.

2.6:3

Australasian and Other Markets

In a study conducted by the World Wildlife Fund (Plouvier, 1997), as assessment
was made for the promotion of sustainable forest management and certification in timber
producing countries of West and Central Africa. For analysis, costs were divided into
two groups: costs of upgrading forest management practices to the desired sustainable

forestry level and direct costs to the certifier (including certification of forest
management and chain of custody). For the cost of upgrading forest management, an

increase in extra costs can be estimated at 2.6% in capital costs and 12.0% in operational
costs. As for direct costs of forest management certification, estimates range from $1.50
per cubic meter(depending on the size ofthe area to be certified and the local

conditions), to an additional $1.20 per cubic meter to certify the origin ofthe forest
product. These high costs can be attributed to the lack ofresources in most African

countries. The inspections for certification and annual audits would have to be conducted

by outside sources, thus creating an added expense of getting these personnel to the
country and specific areas to be certified.

In response to a demand from its customers. South Afncan Forestry Company
Ltd.,(SAFCOL),decided in 1996 to have its operations certified by the Forest
Stewardship Council. In South Afiica the total area of forests is estimated at 1,520,000

hectares, of which 493,981 hectares had been certified by FSC as of February 1999
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(Marais, 1999). SAPCOL estimated their certification costs to be approximately 0.19
Rand per cubic meter,(around $0,026 per cubic meter). These costs do not reflect the
total cost of certification, for they do not include the cost of operational remedial
measures that have to be taken.

Based on an intensive case study ofthe impacts of certification on the Lomerio

Community in Bolivia, three direct cost elements were identified: pre-certification
evaluation and scoping analysis, inspection, and annual audits. The costs are based on a
certified area of 30,000 hectares and incorporate the first annual audit at the end ofthe

first year(Markopoulos et. al. 1998). The cost for the pre-certification analysis, which
includes manpower requirements of one international consultant, was estimated at

$7,200. For inspection, including two international consultants, two national consultants,
and one local support staff member,costs were estimated at $31,750. Finally, aimual
audits, which include one international and one national consultant, were estimated at

$8,575 for each audit. The overall costs can then be estimated at $47,525 at the end of

the first year, which averages out to a cost of$1.58 per hectare. These per hectare costs
reflect costs at the forest level only, and do not include the indirect costs associated with
a change in forest management practices that are required for certification. How this
translates into cost to consumers on a per product basis is hard to establish.

2.6:4 Analysis On Costs of Certification

Although the area offorests being certified is expanding rapidly, currently less
than 0.5% oftotal global forest area has been certified (Ingram, 1998). Ofthese certified
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areas, approximately 71% are under private ownership, and more than 90% are listed as
natural (in contrast to plantation) forest areas. The potential influence of certification on

forest management and the sustainablility of certified wood supplies are linked primarily
through trade linkages between wood producing countries and major importers. The
three top importers of roundwood,sawnwood, and plywood are Japan, China, and the
Republic of Korea. The level of demand in these importing countries could influence

long-term expansion of certified wood markets.
The producers of forest products include a variety of groups: public agencies,
private corporations, individuals, and communal landowners. Landowner patterns, forest
fragmentation, and the opportunity costs of certified forest management are some ofthe

factors that help to influence producer decisions. One ofthe major arguments against
certification has been that costs may be significant. Costs, both direct and indirect, to

comply with certification standards vary among producers, as does the ability ofthese
producers to absorb these costs(Ingram and Enroth, 1998). The total cost of certification

will be affected by the level or standard ofthe current management practices prior to

certification. Indirect costs will be caused by the changes in the management practices
needed to satisfy criteria for certification, creation and upkeep of documentation to
establish credibility, expenditures caused by possible decreased yields, extra costs of
increased training, or the extra costs of silviculture and harvesting.
Where land ownership and tenure rights are clearly defined, the cost of

certification will be borne by the private persons, institutions, or industry owning these
rights (Ingram and Enroth, 1998). Even small changes in management practices will
result in additional costs that many producers may not be willing to bear without
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compensation. A survey conducted by the European Forest Institute found that many
private forest owners face very low margins or lose money from their forests, which
could lead to reluctance to seek certification (Rametsteiner, et al., 1998). Many small

area producers cannot individually gain benefits high enough to cover the direct and
indirect costs of certification. In the United States, more than 85% of private owners
have forest areas that are less than or equal to 20 hectares in size.

Of great concern to producers is the future of certification as it pertains to public
awareness and government intervention. As public awareness towards environmental
issues increases, special interest groups have gained more momentum in their fight to use
consumer power as a tool for change. The most recent example ofthis was the case of

Home Depot changing its policy on certified wood products as a direct result of public
pressure. Another main concern for producers is the question of maintaining market

access. Even in the absence of mandatory legislation, if retailers choose not to carry noncertified wood products, market access for non-certified wood products would decrease
(Bass, 1997). And perhaps the biggest question or concern of all is the bottom line:

certification will cost, and since someone will have to pay for it, how much are
consumers willing to pay for certified wood products?
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CHAPTER III
METHODS

3.1

Introduction

The review of literature revealed that many consumers were favorably disposed to
purchasing environmentally certified wood products at a higher price than conventional
products. This is a key factor in the long-term viability of certification efforts, because

timber management and harvest costs are greater imder certification. As noted in Chapter
2, however, many ofthe consumer studies used the contingent valuation(CV)but failed
to follow some standard CV protocols. In this chapter we report on a CV study that more
closely follows standard CV practices.

The main focus ofthis chapter is a one factor descriptive analysis ofresidents'
willingness to purchase an environmentally certified wood product. First we examine the
details ofthe telephone survey conducted for data gathering. The data for this research

were collected from a telephone survey oflicensed sportsmen in the state of Termessee,

the majority of which are male. A comparison is made between our study's response rate
and census data for the state of Tennessee to evaluate the degree to which survey bias is a

problem. The next portion ofthe chapter looks at the good being valued in the survey.
The environmentally certified product used for comparison between certified or
conventional purchasing decisions is a 2 X 4 stud.
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The final portion of the chapter focuses on the purchase decision analysis using
descriptive statistics. Ofthe 392 respondents that indicated they would purchase the
certified over the conventional good, the majority was male (81%). The mean income for

survey respondents was approximately $44,000, the average age was 45, and the average

level of completed years in school was 12.64. For a complete breakdown of income, age,
and education categories of survey respondents, tables are displayed in Appendix B.
Finally, the last portion ofthe chapter analyzes purchasing decisions based on price and
socio-demographic characteristics.

3.2

Telephone Survey

The data for this research were collected from a telephone survey conducted in
October/November 2000 by the University of Tennessee Human Dimensions Lab. The
survey was sponsored by the Tennessee Wildlife Resources Agency, and focused on the

himting, fishing, and boating activities oflicensed Teimessee sportsmen. The Tennessee
Wildlife Resource Agency survey is targeted at licensed sportsmen in the state of

Tennessee,the majority of which are male. Thus data are drawn from a very specific
population group. Questions regarding certified wood products were appended to the
survey. The goal was to acquire 500 completed and usable observations. The number of

completed surveys was 617, providing us with a response rate of55.48%(number of

completed surveys / number of eligible surveys). Ofthe total phone numbers that were

called (1843), 1112 were eligible and 731 ineligible. The response rates for this survey
are given in Table 3-1.
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Table 3-1.

Response Rates for October/November 2000 Survey
Category
Total Phone Numbers

Number

Percentage

1843

100.0

III2

60.3

No answer

75

6.7

Busy

12

1.1

Answering Machine

46

4.1

Callback

29

2.6

Immediate Refusal

199

17.9

Refusal

114

10.3

Partial Interview

20

1.8

617

55.5

731

39.7

5

0.7

260

35.6

Business/Government

52

7.1

Dialing Error

78

10.7

Deceased

4

0.6

319

43.6

13

1.8

1 ELIGIBLE

Completed Surveys
INELIGIBLE

Hearing/Language
Problems
Disconnected

Wrong Number
Out of State
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An initial analysis ofthe data shows that ofthe 617 respondents, 81% are male
while 19% are female. In 1997,females made up 52% of the population ofthe state of
Tennessee, while males made up 48%. The demographic results ofthe survey indicate
the results will be heavily skewed towards the male gender, which made up 81% ofthe
respondents. This is not in line with the statewide percentages. However,in general it is
the males that make wood purchases, so in effect the survey was targeting the population
mostly likely to make the decision between buying a certified or a conventional wood

product. Table 3-2 displays respondent profiles.
Ofthose respondents that would choose to purchase the certified over the
conventional good being valued, 28.65% are either part-time or full-time farmers.

However, when you compare the percent offull-time farmers in the survey and the rural

Table 3-2.

Respondent Profile
Survey

Tennessee

Results

Average Age

45.0

43.2

Education (Years)

12.6

11.5

Percent Non-White

14.2

17.0

Percent Full-time

2.5

2.3

43,969

22,699

81.0

48.0

Farmers

Income($)
Gender(% Male)
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farming population ofthe state, the percentages are comparable: 2.5% and 2.3%
respectively. Ofthose full or part-time farmers, 20% were females and 8.3% were

females. In terms ofthe ethnic origin of survey respondents, 14.24% were non-white,

which is comparable to the state census data(17% non-white). The average income of
our survey is much higher than the state average, $43,969 compared to $22,699. The

average age in the state of Tennessee is 35.5 years. For our survey, only respondents 16
years old or older were eligible to answer the survey questions. When calculating the
average age for Tennessee residents 16 and over, the percentages are almost identical
between the state average (43.2 years) and our survey (45.0 years).

3.3

Good Being Valued

The good being valued in this survey was a 2 X 4 stud. This good was used in the

product comparison ofcertified versus non-certified wood prices. Respondents were
presented with the following question:

"Commercial foresters can use conventional harvest and production methods, or
they may use alternative methods to harvest and process wood in a way that protects
forests for a long time. Commercial foresters that use alternative methods may have their
wood certified by the independent Forest Stewardship Council. This council is not
associated with any government agency or forestry company.
Please think about two different pieces of2 x 4 lumber. These 2 x 4s are almost

identical: they are the same length, they are made from the same type of wood, and they
have the same quality of craftsmanship. The only difference is that one 2x4 has been

certified by the Forest Stewardship Council, while the other was produced by
conventional methods.

The conventional product costs $2.25 while the certified product costs [$2.35
$2.50 $2.75 $3.00 $4.00 $6.50]. Would ybu purchase the conventional product or the
certified product?"
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Respondents were then presented with two prices: the conventional and the

certified price, and asked which product they would purchase. A complete copy ofthe
'Wood Products and the Environment' section ofthe Tennessee Wildlife Resource

Agency survey of October/November 2000 can be found in Appendix A.

3.4

Conventional Versus Certified Purchase Decisions

3.4:1

Price

For the initial analysis, a breakdown of socioeconomic characteristics and their

possible impact on a consumer's willingness to pay for a certified wood product was

conducted. The following variables were reviewed for their impact on respondents'
decisions: price, gender, age, educational level, income level, farm/non-farm occupation,
and importance of environmental practices. Price and income variables were chosen

because past economic theory has proven that these two variables are directly tied into

consumer purchasing decisions. From a review ofthe current literature cited in Chapter
2,the other exogenous socioeconomic variables were chosen for they were found to have
an impact on consumer purchasing decisions as well.

As the price ofthe valued good(2X4 stud)increased,the percent ofrespondents

willing to purchase the certified product decreased. Again,the following question was
presented to respondents:

"The conventional product costs $2.25 while the certified product costs [$2.35
$2.50 $2.75 $3.00 $4.00 $6.50]. Would you purchase the conventional product or the
certified product?"
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The price ofthe conventional product(base price) was given as $2.25. At random,
respondents were given the following certified prices: $2.35, $2.50, $2.75, $3.00, $4.00,

and more than $6.50. Ofthe 430 respondents overall, 33% chose the certified product,
58% chose to purchase the conventional product,, and the remaining 9% said they didn't
know or it would depend.

The Ozanne and Vlosky (1997)survey used the same good(a 2 x 4 stud)for

analysis of v^llingness to pay. In that survey,29% were not WTP compared to the 58%
that chose the conventional good in our survey. However, results of the Ozanne and

Vlosky survey indicate that 28% ofthere respondents would be willing to pay at least
10% more for the certified 2x4 stud, compared to the 33% that chose the certified

product in our survey. An important difference in these two surveys is the base price and

subsequent prices used in the comparison. Ozanne and Vlosky started with a base price

of$1, which is much lower than the starting price used in our survey, $2.25. A graph
illustrating the percent willing to buy the certified product for our survey is shown in

Figure 3-1, and Table 3-3 displays the number ofrespondents per certified price. It is
clear from the graph that willingness to buy the certified product decreases as price
increases.
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Figure 3-1.

Percentage Willing to Buy Certified 2 x 4, by Price

Table 3-3.

Respondents Willing to Buy Certified 2 x 4, by Price
Certified Price

Sample Size

$2.35

64

$2.50

62

$2.75

63

$3.00

71

$4.00

59

$6.50

73

$6.50
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3.4:2

Price and Gender

Seeing as the main focus ofthe survey was on the hunting and fishing activities of

licensed Tennessee sportsmen, the survey was not a true random sample of Tennessee
residents. The majority of respondents to our survey were male(81%), while the state
average was 48%. As a result, females were underrepresented in our survey. For all

categories of prices except the $3.00 category, females demonstrated a higher willingness
to buy the certified wood product compared to males. In the graph displayed on Figure
3-2 we can see a direct comparison by price between male and female willingness to pay.
As price and gender are the only variables used in the comparison, willingness to buy
decreases for both males and females as price increases. Table 3-4 shows the number of
respondents per certified price.

3.4:3

Price and Income

Respondents were asked to indicate which group out of nine income categories
best described their income. The mean income for the survey was given as $43,969,

which is considerably higher than the state average of$22,699. Income categories were
broken down into three main groups: low, medium, and high-income groups. The lowincome category encompassed incomes in the range of$0 - $20,000. Medium-income

group represented incomes in the range of$20,001 - $50,000. The high-income group
covered all incomes greater than $50,000.
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Figure 3-2.

Percentage Willing to Buy Certified 2 x 4, by Price and Gender

Table 3-4.

Respondents Willing to Buy Certified 2 x 4, by Price and Gender
Certified Price

Sample Size
Males

Females

$2.35

57

7

$2.50

58

4

$2.75

59

4

$3.00

67

4

$4.00

53

6

$6.50

68

5

Figure 3-3 illustrates the relationship between respondents' income and
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willingness to buy the certified wood product over the conventional product, at each

price, while Table 3-5 gives the sample size for each income group and certified price. In
general, at any given price, those with higher incomes show a greater willingness to buy
the certified product. The exceptions occurred at all prices greater than $2.75.

3.4:4 Price and Age

According to the 2000 Tennessee Statistical Abstract, mean age of Tennessee

residents is 35.5, which is lower than the average age of our survey respondents (45).
However, when you adjust for the fact that eligible survey respondents were 16 years old
or older, the average age is comparable: 45 years(our survey) and 43 years(adjusted

Tennessee state average). In order to make the analysis more manageable,respondents
were divided into 4 main age categories: 15 - 30 years old (12.8%),31-45 years old

(42.6%),46-55 years old (24.8%), and greater than 55 years old (19.9%). In Figure 3-4,
willingness to buy is displayed as a function of price and age category. While age
categories 1,2, and 3 seem to follow the same trend, the age group ofover 55 stands out.

For prices below $2.75, respondents over 55 demonstrate a high willingness to buy

certified over the conventional product. This drops off sharply at $2.75, and climbs up
again at $6.50. For ages under 55 years of age, the increase in the premium ofthe

certified product does not seem to change the willingness to buy ofrespondents. In
conclusion, the over 55 age group shows a higher willingness to buy for lower certified
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Figure 3-3.

Percentage Willing to Buy Certified 2 x 4, by Price and Income

Table 3-5.

Respondents Willing to Buy Certified 2 x 4, by Price and Income
Sample Size

Certified Price
Low Income

Medium Income

High Income

$2.35

15

24

16

$2.50

10

27

13

$2.75

15

22

20

$3.00

16

29

22

$4.00

16

20

13

$6.50

15

30

21

43

prices, while the under 55 age groups show a higher willingness to buy as price increases,

but only up to the $3.00 price. There are no discemable patterns or trends after that price.
Table 3-6 displays the sample size.

3.4:5

Price and Educational Level

The respondents' average level of years in school was 12.64, which is only
slightly higher than the state average of 11.52 years. As we look at the association

between price and educational level, respondents were divided into two groups: those
with at least some years of college completed and those with no schooling at the college
level. Figure 3-5 shows that for all price levels, respondents who had at least some

college education were more likely to purchase the certified wood product, and the
sample size for each group is presented in Table 3-7. This willingness to pay decreases
as the prices increase. The lowest percentage of willingness to buy appears at the $4.00

price level. The percentages of willingness to buy for both groups of respondents ranged
from as low as 13% to as high as 63%.
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Table 3-6.

Respondents Willing to Buy Certified 2 x 4, by Price and Age
Sample Size

Certified Price

15 - 30 yrs

31 - 45 yrs

46 - 55 yrs

Over 55 yrs

$2.35

11

26

12

15

$2.50

10

25

17

10

$2.75

8

26

18

11

$3.00

2

28

22

18

$4.00

9

25

8

16

$6.50

12

31

17

13

45

A

Percent 40
WTB

Certified 30

$2.35

$2.50

$2.75

$3.00

$4.00

$6.50

Price of Certified

No College
Figure 3-5.

Some College

Percentage Willing to Buy Certified 2 x 4, by Price and Educational
Level

Table 3-7.

Respondents Willing to Buy Certified 2 x 4, by Price and Educational
Level

Sample Size

Certified Price

No College Some College
$2.35

34

30

$2.50

41

21

$2.75

44

19

$3.00

41

29

$4.00

33

26

$6.50

53

20
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3.4:6

Price and Environmental Preferences

Respondents were asked to rate a number of product characteristics(when making a
decision to purchase wood products)on a scale of 1 to 5, where 1 means not at all
important and 5 means extremely important. The characteristic of interest was how

respondents rated environmental practices used in harvesting and processing oftimber as
a component oftheir purchasing decision. For the purpose of data analysis, only the

rating of 5 (extremely important) was used in the modeling. Figure 3-6 models price and
environmental importance, and Table 3-8 displays the sample size. Respondents that
chose environmental practices as extremely important consistently displayed a much

higher willingness to buy than other respondents, indicating the importance of personal
views on environmental issues on purchasing decisions regarding certified products.

3.4:7 Reasons for Purchasing Decisions

It is important to ask respondents follow-up questions to ascertain their reasons

for their willingness to pay responses. Respondents were presented vvdth three possible
reasons why they chose the certified or the conventional good. Also included in the
survey was an open-ended question to capture any other reasons for purchasing choices

not covered by the three possible reasons presented. A high percentage of respondents
that chose the certified over the conventional product believe that it is worth the extra

money,and believe that certification efforts will actually work. Results are shown in

Table 3-9 by gender. Ofthe respondents that chose the conventional product, 70% of
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Table 3-8.

Extremely Important

Percentage Willing to Buy Certified 2 x 4, by Price and
Environmental Importance

Respondents Willing to Buy Certified 2 x 4, by Price and
Environmental Importance
Certified Price

Sample Size
< Extremely Extremely
Important

Important

$2.35

27

37

$2.50

34

28

$2.75

33

30

$3.00

31

40

$4.00

32

27

$6.50

32

4.

48

Table 3-9.

Reasons for Willingness to Pay
Reasons Given

Males

Females

(%)

(%)

I can afford to pay higher prices

36.0

31.3

It is worth the extra money

78.4

87.5

I believe that certification efforts will work

95.2

100.0

males responded that they could not afford to pay higher prices, while 78.5% offemales
claimed the same reason.

3.4:8 Summary on Descriptive Statistics

The data of importance for this analysis was limited to the responses from those

respondents that chose to purchase the certified over the conventional good being valued.
By looking at the variables that might impact respondents' decisions to purchase the
certified product, an expectation of consumer willingness to pay can be derived. Ofthe

variables influencing the decisions, the following were singled out as possibly having the
most impact: income, years in school, prices, gender, environmental practices, age, and
farm population.
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CHAPTER IV

EMPIRICAL RESULTS

4.1

Introduction

Chapter 3 reviewed the survey instrument and conducted preliminary analysis of
consumers' willingness to purchase an environmentally certified piece of2 X 4 lumber.
The analysis in that chapter, which focused on the effects of price and one other variable
at a time, provided the following preliminary conclusions:

(1)

As price increases, willingness to buy the certified product decreases.

(2)

All else being equal,females are more likely than males to purchase
certified wood products.

(3)

As income increases, willingness to buy the certified product increases.

(4)

As age increases, willingness to buy the certified product increases.

(5)

College graduates demonstrate a higher willingness to buy the certified
wood product.

(6)

For those that chose environmental practices as a very important
characteristic, willingness to buy is much higher than for other
respondents.

The next step in the analysis is a multiple regression approach. This type of
analysis allows one to examine, simultaneously,the effect of multiple factors on

consumers' willingness to purchase the certified 2x4. In doing so, we will specify the
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regression model on the basis ofan economic framework that allows us to explain choice
in terms of utility maximization. We can then interpret the results in such a way as to
calculate consumers' WTP for the certified 2x4.

The first part ofthe chapter looks at the economic framework used in the analysis,
and provides an explanation of the notation that will be used in describing consumers'
utility functions. Many factors influence a person's purchasing behavior, and the next
section ofthis chapter names and gives an explanation ofthe variables that were used in

modeling certified purchase decisions by respondents. Probit regression models were run
to illustrate results when multiple factors are presented. These probit results are then
used to calculate WTP. The next portion of Chapter 4 looks at the empirical results of
these probit models. Price is used as the base for the models, with measures ofincome

then added to this base model. Subsequent models expand the specifications to include

demographic and additional variables. Since results indicated that there are no significant
income effects, the income variables were dropped from these models. The final section

ofthis chapter calculates estimates for willingness to pay, and finding that there is no

additional WTP for the certified product above the price ofthe conventional(noncertified) product.

4.2

Economic Framework

People gain utility from the consumption of goods X,and exogenous
environmental quality, Q°. The utility function can be specified as,
U=U(XQ'').
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Maximizing this function subject to an income constraint(written in terms of prices P
and income Y) yields the optimal demands for goods X,
X = X(P, Y).

If these demand functions are substituted back into the utility function, the indirect utility
function is obtained,
V(P. Y Q").

The indirect utility function traces out the maximum utility that can be obtained at

prices P,income T, and environmental quality Q. Economically, people are currently
getting the same level of environmental quality {Q°), at a given set of prices and income.
Assuming price is constant,then a simplified form of a linear indirect utility function can
be given by

F° = a° +^ r

where a° is a parameter that captures all the ways in which price, environmental
quality and consumer tastes affect utility.
We can compare this utility with the utility one would receive if the

environmentally certified good were purchased. The environmental quality increase to
Q'(Q'> Q°), and the consumer must give up some income in order to get the certified

product. Under environmental certification the respondent is being offered higher
environmental quality, Q', but must pay more out ofincome to get it, so that utility is
given by

V = a'+p(Y- WTP).

a' includes all price effects and also reflects the utility of higher Q. People will agree to
buy certified if, at cost P,
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V'>V°,

ora'+p(Y-P) >a°+pY.
Our regression model will estimate the probability this is true, that is,
Prob (buy certified) - Prob (V'> V°).

4.3

Elicitation Technique

The methodology for the survey involves the use of a dichotomous choice

question. This is the most common elicitation technique, and presented survey
participants with a "take-it-or-leave-it" choice at a given price. This form of question
provided participants with a structure that imitates the market choice process, and
provides incentives for respondents to be truthful. The prices for the good were varied
among the following amounts: $2.35, $2.50, $2.75, $3.00, $4.00, and $6.00. Values

were assigned randomly to respondents. With this method, each respondent had an equal
chance of being asked their willingness to pay any one ofthe six prices.
We are estimating the probability that a person would buy a certified product at a
given price. For the data analysis, the OLS method cannot be used because it cannot

satisfy the assumption that the expected error is equal to zero. Since the basic model

being considered is a probability model where the probability of a given choice variable
is a function of some exogenous variables, a series of ones and zeros is observed rather
than a range of values. Error terms created by the dichotomous nature of the observations

are likely to be correlated with values of the explanatory variables and thus to lead to
violations ofthe basic OLS assumption.
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Because the dependent variable (certified) could take on only two values,"yes" or

"no", it is necessary to estimate a probability model. Therefore, a non-linear probit
model was used for data analysis. The data acquired from the telephone interviews was
analyzed for many variables including socioeconomic factors relating to consumer
decisions. Information regarding

wood

purchasing decisions, wood

product

characteristics, and contingent valuation were gathered and analyzed. Although these
data will profile only a small segment of the population in Tennessee, the results that

were collected are representative of the group most likely to purchase wood products:
males. Therefore, the results assembled from this analysis can serve as a base for a wider
and more thorough research project in the future.

4.4

Variables

Many factors can influence a person's purchasing behavior. Personal tastes and

preferences play a big part in the decision making process. However,regardless of what
a consumer likes or dislikes, his or her ability to purchase a good is directly dependent on
whether or not that consumer has the money to pay for it. Past studies and economic

theory have proven that price and income are two variables directly tied into consumer

purchasing decisions, for they affect the consumer's budget constraint. In a simple
analysis, the expectation is that price will have an inverse effect on purchasing decisions.
The higher the price for a particular item, the less likely consumers are to purchase that
item, ceteris paribus. In contrast, the Income variable is expected to have a positive
coefficient. The more disposable income available to a consumer,the expectation is that
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the consumer can afford a higher priced good. The base model for the data analysis will
therefore always include the Price and Income variables. From the descriptive statistical

analysis of Chapter 3, other exogenous socioeconomic variables were found to have an
impact on consumer purchasing decisions. Consequently, the variables Gender,
Environment,Education, Farming Occupation, and Age will be subsequently added to
the base model one at a time, and analyzed for impacts to the overall data results. Table

4-1 names the variables and gives a description ofthem while Table 4-2 provides some
descriptive data on each variable.

4.5

Expectations of Variable CoefYicients

As stated earlier in the chapter, the expectation for the coefficient ofthe Price
variable is a negative sign, and a positive coefficient is expected for the Income variable.

The coefficient for the Gender variable should be positive. As shown through the
descriptive analysis in the previous chapter,female respondents are more likely to choose

the certified product over male respondents. In the model analysis, the gender variable
describes the actions offemale respondents(females were coded "1" and males "0"),
therefore the coefficient is expected to have a positive sign.

The sign on the Environment variable coefficient should be positive. The variable

describes those respondents that chose environmental practices as an extremely important
characteristic in their decision to purchase wood products. Because these respondents see
environmental practices as an important characteristic, it would be expected that they
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Table 4-1.

Variables

Variable Description

Variable
Name

Certified

Expected Sign
Ofthe Coefficient

Respondents choosing to purchase
the certified valued good:
1 = choose certified,0 = choose
conventional

Price

The six different prices of certified

(-)

product that were presented in the
survey.

Income

Income ofthe respondent in units of

(+)

$1000

Ln(Income)

The natural log ofthe income

(+)

variable

Gender

Representing female respondents:

(+)

1 = female,0 = male
Environment

1 = environmental practices are an

(+)

extremely important characteristic in
the decision to purchase wood
products,0 = otherwise
Education

Ln(Education)

Years of school completed

(+)

The natural log ofthe education

(+)

variable

Farming
Occupation
Age

Age Squared
Ln(Age)

1 = full-time or part-time farmers,0

(+)or (-)

= otherwise

Age ofthe respondents(years)

(+)or (-)

Squaring the age variable

(+)or (-)

The natural log ofthe age variable

(+)or (-)
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Table 4-2.

Mean and Standard Deviation of Variables

Variable

Mean

Standard

Number of

Deviation

Observations

Income

43.97

29.18

495

Ln(Income)

3.570

0.686

495

Gender

0.194

0.396

617

Environment

0.359

0.480

617

Education

12.640

2.253

612

Ln(Education)

1.130

0.406

612

Farming

0.179

0.384

617

43.2

17.0

615

2151.0

1328.0

615

3.720

0.355

612

Occupation
Age
Age Squared

Ln(Age)
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have a higher (or positive) willingness to pay for the certified over the conventional
product.

The remaining variables Age,Farming Occupation, and Education are harder to

anticipate. With the Age variable, previous descriptive analysis has shown that no clear

expectation can me made as to the sign ofthe coefficients. With this variable, many other
factors may influence the expected sign ofthe coefficient. Likewise, the Farming
Occupation variable could be heavily influenced by a respondent's personal experience
with conservation legislation. The expectation for the Education variable is a little harder

to pinpoint. As shown in the Table 3-7 ofthe previous chapter, respondents with some
college experience are more willing to buy the certified product, so the expectation is that
the coefficient will have a positive sign. However,ofthe respondents, only 37.1% have
some college compared to the 62.9% that do not, so the sign ofthe coefficient could be
positive or negative. The final outcome ofthe sign ofthe Education variable coefficient

will ultimately depend on many outside factors, such as tastes, preferences, and personal
beliefs, for the sign's expected effect on willingness to buy.

4.6

Probit Models of Certified Product Purchase Choice

Ofthe 617 completed surveys, only 430 were eligible for contingent valuation

analysis, because only those respondents responsible for making wood purchasing
decisions were asked the willingness to buy questions. The first simple probit model that

was run using the LIMDEP" program used just the Price variable. The second model
"LIMDEP is a software package used in estimating statistical models with limited dependent variables.
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used both the Price and Income variables. Subsequently, other variables were added and

the results analyzed. Table 4-3 displays the results ofthese models. The coefficients of

the variables are charted, and their corresponding t-values are given in parenthesis.

4.7

Empirical Results Using Probit Analvsis

The first probit model included only the Price variable. As expected, the sign of
the price coefficient is negative (-0.2666), indicating an inverse relationship between
willingness to pay and price. The t-value is high (-5.288), indicating the variable is
significantly different from zero, thus a significant factor in the decision to purchase the
certified 2x4. This model predicted 251 out of 251 "no" responses, but missed all the
147 "yes" responses(64.03% correct predictions). Since the objective is to analyze
willingness to pay, by not predicting any "yes" responses. Model 1 is insufficient for
estimating WTP.
Model 2 and Model 3 include measures ofincome. Model 2 is linear in income, whereas

Model 3 is non-linear(using the natural log ofIncome). The magnitude and significance

ofthe Price variable remained much the same as in Model 1 in both specifications. The
coefficient ofthe Income variable is positive in both terms, implying willingness to pay
increases with increases in income. The variable was statistically insignificant, however,

so it was not different from zero. Model 2 predicted 207 of217"no" responses and 11 of
127 "yes" responses(63.37% correct predictions). The results for Model 3 were almost
identical to Model 2:210 of217"no" and 10 of 127 "yes" responses(63.95% correct
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Table 4-3.

Probit Models of Certified Purchase Choice

Variable

Model 1

Model 2

Model 3

Model 4

Model 5

Intercept

0.5588

0.4955

0.2930

0.5624

0.3770

(3.079)

(2.232)

(0.650)

(2.906)

(1.844)

-0.2666*

-0.2657*

-0.2653*

-0.2674*

-0.2771*

(-5.288)

(-5.015)

(-5.007)

(-5.025)

(-5.161)

0.3782

0.2914

(1.447)

(1.103)

Price

Income

.1968

(0.831)
Ln(Income)

0.8037

(0.723)
Gender

Environment

0.4182*

(2.879)
#of

392

344

344

344

344

64.03

63.37

63.95

63.08

67.44

27.921

28.611

28.445

30.013

38.380

Observations

% Correct
Predictions

Chi-Squared
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predictions). Both ofthese models again miss most ofthe "yes" responses that are
necessary for analyzing WTP.
For both Model 2 and 3(and subsequent models using the Income

variable), the Income variable has very small t-values. Although economic theory states
that income is important in researching consumer-purchasing decisions, it does not seem

to be much of a factor in this study. The models thus indicate that there are no significant
income effects. An explanation for the lack ofincome effect in the models may be due to
the fact that the good being valued is a small purchase item when compared to the

percentage oftotal income spent. Accordingly, we will drop Income from succeeding
models because no income effects imply constant marginal utility of income.

Subsequent models expand the specifications to include demographic and
additional variables. In model 4,the addition of Gender to the model seems to affect the

Income variable slightly by increasing its coefficient and t-value, while the other

variables remain virtually unchanged. The Gender variable, which in this case represents

the female respondents who chose the certified over the conventional good, has a positive
sign for the coefficient. The expectation of a positive coefficient derived from the

descriptive analysis ofthe preceding chapter for Gender is confirmed by the results, even
though the variable itself is insignificant. Females are more likely to choose the certified
over the conventional good, and WTP increases if the respondents are female. The

percentage of correct predictions for this model is the lowest of all other models(63.08%
correct predictions). Model 4 captured 201 of217"no" and 15 of 127 "yes" responses.
In Model 5 there is the addition ofthe Environment variable. This variable

identifies the respondents who said that environmental practices are an extremely
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important characteristic in their purchasing decisions. The expected sign ofthe
coefficient is positive. This indicates the higher the importance of environmental
practices in purchasing decisions ofrespondents, the higher the willingness to pay. The

coefficient was positive and statistically significant, and corresponding t-value was high
(0.4182 and 2.879 respectively). This model did a better job of predicting "yes"

responses(50 of 127) and 182 out of217"no" responses were correctly predicted.
Model 5 does the bestjob of predicting WTP,and overall this model has an adequate
success rate.

A number of other specifications were also estimated. These models tested the

influence of age, education, and farming occupation on respondents' willingness to

purchase the certified wood product. None ofthese variables were statistically
significant in any specification, nor did their presence affect the magnitude or statistical
significance ofthe variables presented in Table 4-3. Readers interested in these
additional specifications may find them in Appendix C.

4.8

Summary of Probit Analvsis

As new socioeconomic variables were added to the base model ofPrice and

Income, there were very few changes to the coefficients and t-values. Income was
subsequently dropped from the remaining models due to the lack of an income effect.

The only variable that shows a high statistical significance in the models is Price. The

variable Environment is also a good variable for predicting respondents' willingness to
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buy the certified wood product. The Gender variable was found to have a slight positive
impact on these predictions.

4.9

Willingness to Pay

To show how to calculate willingness to pay(WTP), we go back to the indirect

utility functions. We are looking for WTP such that respondents are indifferent between

purchasing the certified product or purchasing the uncertified wood product. Specifically
we want the point where we can solve for the WTP that just causes the utility of each to
be equal, or,
P- V°=0.

A v= p- r

0 =[a'+P(Y- WTP)]-[a"+I3Y]
0 =(a'- a°) +p(Y- WTP-Y)
0 =(a'-a°) +p(-WTP)
WTP =(a'- a")/p

Respondents' willingness to pay was calculated for the probit models 2 through
11 previously discussed. Table 4-4 provides figures for WTP for models 2 and 5.

Willingness to pay calculations for all the other models can be found in Appendix C.
The price ofthe conventional product was given as $2.25. Results of the vvdllingness to
pay analysis indicate that respondents are basically not willing to pay for the certified
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Table 4-4.

Willingness to Pay Table

j Model

Mean

5

Standard

Minimum

Maximum

Deviation

#

2.207

0.220

1.920

2.791

2.234

0.834

1.361

3.921

product, because the mean WTP for the certified product was $2.22. In both models,the

mean for WTP is a bit lower than the conventional price ofthe product. Statistically, the
two are identical, for they both indicate that respondents are gaining no extra utility from

the increase in environmental quality, and are not willing to give up additional income in
order to get the certified product. The WTP calculations indicate that,
F< V

or a'+13(Y-P) < a°+pY.

4.10

Summary and Conclusions

Price is the most determining factor in respondents' choice ofthe certified over
the conventional product. It was established that income effects are not a factor in the

respondents' decision-making process. Environment, which in this case represents the

view that environmental practices are an extremely important characteristic of purchasing
decisions, was the only other variable found to have a statistical significance in the

models. After controlling for Price and Environment, the effect of Gender appears to be
insignificant. The coefficient ofthe Gender variable is not very different from zero.
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showing that it does not have a major impact on the model and its other variables. The
remainders of variables were not found to be statistically significant in any specification.
Overall, the indication is that there is no willingness to pay established for this

particular good(WTP = 0). However, mean willingness to pay was calculated using all
respondents, including some respondents who are not market participants. The reason
some ofthese respondents are not considered market participants lies in the fact that

regardless ofthe environmental characteristics ofthe good being valued; these

participants are not going to buy it. Personal choices and preferences would exclude
these participants from ever participating in the certified wood market. It is therefore

important to try and identify those participants who would be willing to participate.
Respondents who indicated environmental practices are extremely important
characteristics oftheir purchasing decision demonstrate a higher willingness to buy the

certified over a conventional wood product than other respondents. In order to identify
the willingness to pay ofthis particular market segment, a mean WTP was calculated
using only those respondents who said that environmental practices are an extremely
important characteristic (Envir = 1). A comparison ofthis particular market segment and
the full sample is made in Table 4-5.

By segmenting the market for wood products, a retailer could identify the

consumer most likely to purchase the certified wood product. In the case ofthis survey,
that consumer is identified as female, approximately 45 years old, with some college
experience, and wdth an income around $45,801. As shown in the table above,this
specific segment ofthe respondents would be willing to pay more for the certified 2x4

stud. That premium has been calculated at $0.63. If an appropriate demand for certified
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Table 4-5.

Comparison of Market Segments
Variable

"Environmental

Full Sample

Practices are Extremely

n = 344

Important"
n = 181

Mean

Standard

Mean

Deviation

Standard
Deviation

WTP

2.234

0.834

2.979

0.323

Gender

0.755

0.265

0.105

0.307

Income

46.235

29.810

45.801

30.458

Education

12.727

2.224

12.652

2.156

44.8

12.193

45.3

11.508

Age

wood products is to be established, it will be important to identify this potential market
segment, and distinguish between those most likely to buy environmentally certified
wood products and those that are not in the market at all.
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CHAPTER V

CONCLUSIONS

5.1

Summary of Findings

In this study, information obtained from a telephone survey oflicensed hunters

and anglers in the state of Tennessee was used to analyze willingness to pay for a
certified wood 2x4. What we foimd from our analysis is that the two variables that had
the most impact on predicting willingness to pay for the certified over the conventional

product were price and the view that enviromnental practices are an extremely important
characteristic of purchasing decisions. For our analysis, the respondents were given the
base price of the conventional product($2.25), and then they were presented with one of
six different prices selected at random for the certified product. In the case ofthe
Environment variable, respondents were asked to rate the importance of environmental

practices on timber harvesting using a scale of 1 to 5, with 5 representing an extremely
important characteristic in their purchasing decisions.

Although other socioeconomic and demographic variables were tested for their

influence on willingness to buy, none were found to be statistically significant, therefore
not usefixl for predicting respondents' willingness to buy the certified product. Results of

probit analysis revealed that there are no income effects in WTP. Although descriptive
analysis indicated Gender would play a role in respondents' decision process, the end
results allow Gender affects to appear to be insignificant. The Gender variable was not

67

significantly different from zero, and did not impact the model or the affect the other
variables. One possible explanation for the variable's lack of significance to the model

can be explained by the ration offemale to male respondents in our survey. Descriptive
statistics in Chapter 3 show that females display a higher willingness to buy the certified
product than males. However, our survey respondent profile shows that 81% or our
respondents were males, thus the effect ofthe Gender variable was lessened.

Willingness to pay estimates were calculated to represent the point at which
respondents are indifferent between the certified and the conventional good. For all the
models analyzed, the calculated WTP for the certified product was either at or below the

price ofthe conventional good. These findings are an indication that there is no premium
for this certified 2x4,which could have an impact on future decisions by Tennessee
timber owners to certify their forests.

The Forest Stewardship Council and the American Forest and Paper
Association's Sustainable Forestry Initiative are expected to make Tennessee the first
Southeastem state to be certified under two nationally recognized standards for timber

management(Simmons,2001). These certifications will target Tennessee's public
forestlands, a concept that state forestry officials say is relatively new. Tennessee has

14.4 million acres of forests, with 79 percent ofthe timberlands(approximately 11

million acres)in private, non-industrial ownership'^. As our study findings indicate a
segment ofthe Tennessee population do not possess a willingness to pay for certification,
the plan for certification of public lands could meet with resistance by Tennessee
residents.

It is not known at this time what percentage of these forests will be covered by the certification.
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For the wood products market as a whole, no premium for the certified 2x4 was
in evidence. However,some participants appear to be willing to pay more for a certified

wood product. These participants have been identified as females with some college
experience, around 45 years old, with an income of approximately $45,800, and have
indicated environmental practices are an extremely important characteristic oftheir wood

purchasing decisions {Envir =1). With this market segment, on average, the premium
received by a certified 2x4 was $0.63 more than the cost of a conventional 2x4.

5.2

Limitations of Study and Suggestions for Further Research

One ofthe significant problems in conducting a survey that attempts to calculate
or establish a willingness to pay for certified products lies in defming the terms. Since

the idea of certification is a relatively new concept that has only gained momentum in
recent years, most respondents may not understand what certification really implies.
Another obstacle may be that respondents do not know the difference between a certified

and a conventional wood product. This study also relies on the respondents' truthfulness

in answering questions regarding their wood product purchasing decisions. Although the

"take-it-or-leave-it" method causes people to reveal the truth when answering the
questions ofthe survey, it is possible that those respondents whom do not fiilly
imderstand the concept of certification may give erroneous answers.

The study surveyed only licensed hunters and anglers in Tennessee. This very
specific group of people does not come close to describing the general population of
Teimessee. The majority ofthe respondents were male, while for the state of Tennessee
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the ratio is about even. Results ofthe descriptive analysis indicate that females display a
greater willingness to pay compared to males. However, our analysis used the responses
from those individuals that make the wood purchasing decisions in their homes. In this
case, it is predominately the males making those decisions, so the fact that females
demonstrate a higher willingness to buy the certified product did not have much of an
impact on the final results.

The survey that was presented to respondents contained 5 major sections: fishing,
himting, boating, off-road vehicles, boats, and wood products. Since the section on WTP

for wood products was the last section presented to respondents, they may have been
overwhelmed by questions at that point. The survey tried to convey a lot of information
over a short period oftime over the telephone.

Another possible problem with estimating willingness to pay in this study might
have to do with the product itself. The chosen good to be used in price comparison was a
2x4. This product is a small purchase item, so respondents' may have been
unconcerned with the marginal utility garnered from choosing the certified over the
conventional good. This could be reflected in the fact that many ofthe WTP estimates
were below the price ofthe conventional product.

To more accurately estimate the value of individual willingness to pay for a

certified wood product, future surveys should target the segment ofthe population that
actually purchases wood. This can be done by in-person interviews of consiuners at

home improvement centers, and any other venues that sell wood products. It is also
important that respondents fully comprehend the concept of certification before the

survey is conducted. In conclusion, a more comprehensive assessment of willingness to
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pay for certified wood products in Tennessee is needed to gauge WTP and its
implications on the demand market for certified wood.
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APPENDIX A
WOOD PRODUCTS AND THE ENVIRONMENT

WOODl.

Have you recently purchased, or do you plan to purchase in the near
future, wood products such as plywood,lumber, molding, or trim?
lYes
ONo

2Don't know[GOTO Demographics]
W00D2.

Are you the person in your household who is usually responsible for
making purchases of wood products?
lYes

ONo[GOTO Demographics]
2Shared responsibility
SParents make decision[GOTO Demographics]
4Don't know[GOTO Demographics]

WOODS.

Please tell me how important the following characteristics are in your
decision to purchase wood products. Using a scale from 1 to 5, where 1
means not at all important and 5 means extremely important, how
important is ...
Having sales and delivery services provided(when choosing the product)? 1 2 3 4 5
Price ofthe product?
Quality ofthe product?
Environmental practices used in harvesting and processing the timber?

W00D4.

1 2345
1 234 5
1 2345

Commercial foresters can use conventional harvest and production
methods, or they may use alternative methods to harvest and process wood
in a way that protects forests for a long time. Commercial foresters that
use alternative methods may have their wood certified by the independent
Forest Stewardship Council. This council is not associated with any
government agency or forestry company.

Please think about two different pieces oftwo-by-four lumber. These twoby fours are almost identical: they are the same length, they are made from
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the same type of wood, and they have the same quality of craftsmanship.
The only difference is that one two-by-four has been certified by the
Forest Stewardship Coimcil, while the other was produced by
conventional methods.

The conventional product costs $2.25 while the certified product costs

[$2.35 $2.55 $2.75 $3.00 $4.00 6.50]. Would you purchase the
conventional product or the certified product?
1 Conventional
2Certified

3It depends
4Don't Know

5Other

IF W00D4 = CONVENTIONAL

W00D5.

You answered earlier that you would choose the conventional product
over the certified product. Please tell me if any ofthe following are
reasons why you chose conventional over certified.

I cannot afford to pay higher prices
It is not worth the extra money
I do not believe that certification efforts by the
Forestry Stewardship Council will actually work
to improve the environment.

Yes

No

Yes

No

Yes

No

W00D5d.

Is there any other reason why you chose conventional over certified
products?
GOTO Demographics

IF W00D4 = CERTIFIED

W00D6.

You answered earlier that you would choose the certified product over the
conventional product. Please tell me if any ofthe following are reasons
why you chose certified over conventional

I can afford to pay higher prices
It is worth the extra money
I believe that certification efforts by the
Forestry Stewardship Council will actually work
to improve the environment.
W00D6d.

Yes

No

Yes

No

Yes

No

Is there any other reason why you chose certified over conventional
products?
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GOTO Demographics

DEMOGRAPHICS

DEMO 1.

To conclude the interview, we have a few background questions to help us
understand more about people across the state who enjoy wildlife. Again
these responses are confidential and will not be associated with your
name.

GENDER(Do not ask)

OMale
1 Female

2Not sure

DEM02.

Did either of your parents ever himt or fish?
lYes
ONo

2Don't know

DEM03.

Are you a full-time or part-time farmer?
ONo[GOTO DEM04]
1 Full-time[GOTO DEM04]
2Part-time[GOTO DEM04]

DEM03a.

Did you have an agricultural income of$1,000 or more in 1999?
lYes
ONo
2Don't know

DEM04.

What is your coimty ofresidence?

DEMOS.

What is your Zip Code?

DEM06.

What is your age, please?
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DEM07.

DEMOS.

DEM09.

What is the highest grade of school you completed? [RD LIST]
1
2

8 years or less
9-11 years

3
4
5
6

High school graduate (12)/GED
Some college(13-15)
College graduate(16)
Post-graduate(17)

9

Refused

What is your ethnic origin? [RD LIST]
1

Afiican - American

2

American Indian

3
4

Asian or Pacific Islander
Caucasian or white

5

Hispanic

6

Other [SPF!]

7

Mixed race

9

Refused

I am going to read a list ofincome categories for household income from

all sources before taxes during 1999. Please stop me when I get to yours.
[RD LIST]

1

Under $10,000

2
3
4
5
6
7
8
9

$10,000 to $19,999
$20,000 to $24,999
$25,000 to $29,999
$30,000 to $39,999
$40,000 to $49,999
$50,000 to $74,999
$75,000 to $100,000
More than $100,000

10

Don't know

11

Not reported/refused

80

APPENDIX B

Table B-1.

1

Survey Income Distribution

Income

Frequency

Percent

Cumulative

Frequency
Under $10,000

29

5.86

29

$10,000 to $19,999

55

11.11

84

$20,000 to $24,999

59

11.92

143

$25,000 to $29,999

53

10.71

196

$30,000 to $39,999

83

16.77

279

$40,000 to $49,999

71

14.34

350

$50,000 to $74,999

76

15.35

426

$75,000 to $100,000

41

8.28

467

More than $100,000

28

5.66

495
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Table B-2.

Survey Age Distribution
Age Range Frequency Percent 1
<21

38

6.18

21-30

74

12.04

31-40

144

23.42

41-50

152

24.7

51-60

120

19.51

14

2.27

>60

Table B-3.

Survey Education Distribution
Yrs in School

Frequency Percent

8 years or less

37

6

9-11 years

78

12.75

High school graduate (12)/GED

268

44

Some college(13-15)

121

20

College graduate(16)

81

13

Post-graduate (17)

27

4.4
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APPENDIX C
Table C-1.

Probif Models 6-11

Variable

1 Intercept
Price

Gender

Environment

Education

Model 6

Model 7

Model 8

Model 9

Model 10

Model 11

0.1637

0.3214

0.2227

0.4128

0.1726

0.7427

(0.350)

(1.085)

(0.472)

(0.731)

(0.183)

(0.696)

-0.2762

-0.2767

-0.2808

-0.2799

-0.2799

-0.2800

(-5.140)

(-5.150)

(-5.200)

(-5.190)

(-5.190)

(-5.191)

0.2972

0.2942

0.2738

0.2755

0.2824

0.2735

(1.123)

(1.112)

(1.028)

(1.035)

(1.059)

(1.027)

0.4208

0.4195

0.4323

0.4364

0.4306

0.4376

(2.894)

(2.886)

(2.959)

(2.982)

(2.920)

(2.987)

0.1637

0.1550

0.1299

0.1169

0.1376

(0.507)

(0.479)

(0.398)

(0.355)

(0.423)

-0.1812

-0.1706

-0.1730

-0.1715

(-1.004)

(-0.940)

(-0.952)

(-0.945)

-0.3697

0.8877

(-0.616)

(0.222)

Ln(Education)

0.4630

(0.259)

Farming

Age

Age Squared

.

-0.1408

(-0.319)
Ln(Age)

-0.1343

(-0.544)
#of

344

344

344

344

344

344

68.31

67.73

67.73

68.31

68.89

68.60

38.636

38.447

39.652

40.031

40.133

39.947

Observations
% Correct

Predictions

Chi-Squared
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In models 6 and 7,the variables Education and the natural log ofEducation are
added to the base model. The addition ofthe Education variable has no noticeable affect

on the other variables, and the sign ofthe coefficient is positive. Likewise, the addition
ofthe Ln(Education) variable has no significant affect on remaining variables. The
results are rather inconclusive since the Education and Ln(Education) variables are not

significantly different from zero, therefore not an impact on the model. Model 6

predicted 184 of217 "no" and 49 of 127 "yes" responses(68.31% correct predictions).

Model 7 has similar results with 182 of217"no" and 51 of 127"yes" responses(67.73%
correct predictions).

The Fanning variable indicates all those respondents that are either full-time or

part-time farmers. With the addition ofthis variable, there is no significant change to the

all other variables. The sign ofthe Farming variable coefficient, however, is negative.
Although the Farming variable is not significant in this and subsequent models, there

exists an inverse relationship between farming as an occupation and willingness to pay
for certified wood products in this study. Model 8 had the same difficulty in predicting
"yes" responses, as did the other previous models(68.31% correct predictions).
The Age,Age Squared, and Ln(Age) variables are not significantly different from
zero, and their additions to the base models did not alter the coefficients and t-values of

the other variables. However,there does exist an inverse relationship between
willingness to pay and age. Models 10 and 11 have the highest percentage of correct
predictions.
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Table C-2.

Willingness to Pay Table For All Probit Models

1 Model

Mean

Standard

Minimum

Maximum

Deviation
2.207

0.220

1.920

2.791

3

2.206

0.195

1.715

2.570

4

2.210

0.3743

2.103

3.517

5

2.234

0.834

1.360

3.921

6

2.230

0.848

1.067

4.141

7

2.232

0.839

1.162

4.011

8

2.249

0.879

0.589

4.192

9

2.245

0.897

0.391

4.338

10

2.244

0.900

0.301

4.331
c

11

2.245

0.893

0.438

4.336
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